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The authors of the article explain the significance of the work 
on block polymers as follows: 

"At present requirements of a complex nature are put in various 
branches of the industry to products made of high-molecular compounds. 
These requirements comprise superior heat stabili.y, improved mechan- 
ical and dielectric characteristics, stability to the action of water, 
chemical stability, retention of the original characteristics after 


prolonged use of the products, and stability at low temperatures com- 
bined with a resistance to the action of gasoline and oil. However, 
none of the available types of polymers can completely satisfy ali 
the requirements mentioned above. For that reason it has become 
necessary to combine different types of polymers in such a manner 
that the materials resulting from their interaction will possess all 
the desired properties.” (uy) 
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On the structure of linear polymers. 
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. Zher™ 
polymer waa cooipressed (or 16 sec. by-50 g./ad. con 
resulting deformation D was plotted as ft 
T of the ex Boc yt 


the moj, wt..of 

was cote gradi the. waaticity disappeared 
onve g = 18S end the cystem was liquid at s = 96%. 
A capotymer ( (fly of caprolactam and adipate and azelate 
of i Cigte was picid wi er creak, Wites « 
x was 0%, the ar.p. of the systens was higher (isn (hat of HE 
alone; at greater x, the ox.p. decres: 
and atx = 7895 Saal a baat aphee Big 1 
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pe @. 3, Mautingkle sad V,A, Rardin (Moscow) gfe ag 
Ng Be Summary 77, 3 


‘A study of the mechantcal of reaites hog shownthat the three-dimenstonal 
j Hotwork in reains of such typo is formed by téads of buth chemical end physical nstare.. 
: The mala role fa deterntuing the complex of mechanical properties af the rcsite {s playod 
‘ by hydrogen and not by cheanical bonds that era fertaed only oa prolonged healtag at ala- 
; Wated temperatures, 
Alteation ts drawn to Uo nloeuttcoallen of the part playod by physical interactions 
'{n developing concepta regarding the mechanism of curing. 
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LEONT'YEVA, V.P., inzh.; SLONIMSKIY, G.L,, doktor khim.nauk. 
Investigating rubber materials used as sealings in sirplane 
hydraulic system units and subjected to all-round isothernal 
pressures. Trudy MAI no.93:5-20 157, (MIRA 10:12) 
(Rubber goods--Test ing) 
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KARGIN, V.A., akademik; KOVARSKAYA, B.M.; GOLUBENKOVA, L.I.; AKUTIN, H.8.; 
SLONIMSKIY, G.L. 
Block-copolymer from phanol-formaldehyde resins and nitrile 
rubber. Dokl. AN SSSR 112 no.3:485-486 Ja '57. (MLRA 10:4) 


1. Gosudarstvennyy nauchno~issledovatal'skiy 1 proyektnyy 
inatitut plastichaskikh mass. 
(Nitrile rubbers) (Phenol condensation products) 
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LEVIN B.Yuey LONIMSKIY G-L- PA - 2911 
TITLE Qn the Origin of Meteoritac ondrules. 
(K voprosu od proikhozhdenii meteoritnykh khondr.- Russian) 
PERIODICAL eee Akademii Nauk sssR 1957» Vol 113, Nr 1s 
pp 62 - 64. 
Received: 6/1957 Reviewed: 7/1957 
ABSTRACT About 90% of meteorites are chondrites, 1+¢: they consist of 
silicate rounded granules called chondrules, bound by & 
cementing 2a88- Because of the existence of glass in the 
ehondrules theiz origin 4s usually explained by the rapid 
solidification of silicate drops which were formed either 
on the oceasion of the decay of a planet, ancestor of 
on the ocs ¢ a collision of many 
The first hy s not sufficiently 
the second ¢e played an important 
tion of meteoritis gubstance, not om the 
e-formation, but puch later. Both. 
the interior of the celestiel ‘bodies 
of the substance took 
place ohemioal composition of meteorites, 
shows that the f bodies of which they are 
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PA - 29it 
On the Origin of Meteoritie Chondrules. 


in meteorites mostly existing at low temperatures eryatal- 
lization must be retarded by millions and billione years. 
The condensation of the gasmolecules whieh leads to the 
formation of amorphous (glass) ehondrulee suet have taken 

a seleetive eourse a fact whieh explains the rather uniform 
composition of the ehondrules. On the whole, they conteia 
eilieates and alumosilieates. 


ASSOCIATION: Inetitute of Terrestrial Physies “0.Yu. Shaidt” and 
Institute for Element-Organie Compounds of the Aeadeny of 
Seience of the 0.S.S.R. 

PRESENTED BY: V.4. KARGIN 

SUGMITTED: 19,11. 1956 

AVAILABLE: Library of Congress. 
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Korshak, VY. Ys, Sloninskiy, C. L., Hrongauz, Ye.S. 62-2-15/28 
From the Field of Heterogeneous Chain Polyanides (Iz oblasti 
ceterotsepnykh ;oliamidov). Information 7: On the Thermal 
Destruction of Polyhexamethylenadipinamide (Soobshcheniye 7. 
0 teplovoy destruktsii polizexsanetilenadipinamida). 


Tuvestiya AN SSSR Otdelenfye Khinicheskikh Nauk, 1958, Nr 2, 
pp. 221-226 (USSR). 


The considerable expansion of the field of application of 

high polymers during recent years required further investi- 
gation of the behavior of these polymers under various condit- 
ions, among them also in the case of their aging. This phenos- 
aaon may be caused by various external circumstances, the caus- 
eg may be of a physical or of a chenical nature, Because of the 
immense variety of the aging-phenomena of polymers the authors 
considered it useful to investigate one of the simplest caus- 
es of the aging of these polymers -the thermal cause- especi- 
ally carefully. As test object the authors selected polyhexa- 
methylenadipinamide. The influence exerted by the heating of 
the molten polyamide upon its molecular weight was especially 
thoroughly investigated. In the case of isothermal heating 
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From the Field of Heterogeneous Chain Polyanides. Inforn: 62-2-15/28 
73: On the Thermal Destruction of Polyhexanethylenadipi =i 


a successive reduction of the molecular weight could be ob- 
served, where its very definite significance was deternined 

at 300%, 9000° (see figure 3). The processes of the growing 

of the chain take place simultaneously with the thernal de- 
struction of the polyauide in the inner medium. As the de- 
crease in the molecular weight takes place independent from the 
type of end-groups of the chain (and still sore intensively 

in the high-z lecular polyanide), it is concluded that the de- 
gtruction-processes do not only taxe place at the ends but 
also at any places of the chain (fisures 6-8). The experiment 
showed that a certain molecular weight in the molten poly- 
anide of the above-described type (independent from the init- 
ial stage of polynerization) a certain nclecular weight is ob- 
tained the quantity of which depends on the tenperature of the 
heated polyanide. The special part played by the destructive- 
-recombined equilibrium was emphasized in this connection, es- 
pecialiy the pert of the interchain-exchange reactions in the 
determination of the equilibriua value of the molecular weight 
of the polyanide on the given ecnditions. There are 3 figures, 
1 toble, and 12 refesences, 9 of which are Slavic, 
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Pron the Field of Heterogeneous Chain Polyanides. Information 62-2-15/28 


7: On the Thermal Destruction of Polyhexamethylenadipinanide. 


ASSOCIATION: Institutefor Element-Organic Compounds AN USSR (Institut 
elenentoorganicheskikh soyedineniy Akademii nauk SSSR). 


SUBLIITTED: August 9, 1956 


AVAILABLE: Library of Congress 


1. Polyhexamethylenadipinamide-Thermal destruction 
2. Polyamides-Analysis 
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LEVIN, B.Yu.; SLONIMSKIY, Go). 


ritika n0.16:30-36 '58 


Origin of meteorite chondris, Heteo (MIRA 11:8) 


(Meteorites) 
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69-20-1-5/20 
Golubenkova, L.I., Kovarskaya, B.K., Akutin, M.S., Slonimskiy, 


G.L. os 
en 
Thermomechanical Investigation of Epoxide kesins (Termomekha- 


nicheskoye issledovaniye epoksidnykh smol) 
Kolloidnyy Zhurnal, 1958, Vol. XX, # 1, pp 34-37 (USSR) 


Epoxide resins may be either thermoplastic or thermoreactive, 
depending on the initial diphenyl propane and epichlorohydrine 
components. Thermoreactivity begins at a molar ratio of 
13: 1.5 of the initial components and at a further decrease of 
the epichlorohydrine content. The thermomechanical curves of 
the initial resins were obtained on a dynamometric scale. The 
solidified specimens were measured on & consistometer. Epoxide 
resins are low-molecular, i.e. they pass from the vitrified 
condition into a viscous-fluid one. The vitrification tempez4- 
ture varies between 5-50°C. Solidified resins are prepared 
by using a hardening agent, polyethylenepolyamine, for 30-45 
days. The reduction of the epichlorohydrine content to a 
ratio of 1 : 1.2 and a 10-hour heating at 200°C produces the 
resin type ED-15, which is elastic at increased temperatures. 
desing with lower numbers of epoxide groups are more elastic 


CIA-RDP86-00513R001651410003-0" 


"APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001651410003-0 


AUTHORS: Gengrinovich, B.1I.; Slonimskiy, G.L. 

TITLE: Investigation of eee eT Elasticity of Tyr 
of Rubber and Rubber Stocks (Issledovaniye istinnoy ter=+! 

esti i elastichnosti kauchukev i syrykh rezinovykh smesey 


PERIODICAL: Kolloidnyy zhurnal, 1958, Voi XX, Nr 2, pp 143-i48 (USSR) 


ABSTRACT: The deformation of types of rubber and rubber stosks, under 
the influence of an external force, takes place in the forz 
of reversible deformation (high-elastic deformation) ard ir 
the form of irreversible deformation (the true viscosity). 
The mechanical properties of types of rubber and rubber 
stocks are studied in the article by the method of uniaxiar 
compression of cylindrical specimens 10x10 mm in size. The 
measurements were taken on @ specially adapted consist’ s5ea~ 
ter. The initial stress was varied from 0.13~-1.86 . 109° 
dyn/cm?, the duration of deformation from 3-300 min. The 
types of rubber tested were produced on the base of the pely- 
mer SKB-50 sr without vulcanizing agents. Figure 1 shows 
that pure rubber is more easily deformed than its mixtures. 
The introduction of carbon black decreases the value of the 

Card 1/3 general deformation. The dependence of the plastoelastic 
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Investigation of the True Viscosity and Elasticity of Types of Rubter and 
Rubber Stocks 


characteristics on the duration of deformation and the value 
of stress at different temperatures is shown in figure 3? and 
4. At temperatures lower than 70 C, the elastics modulus de-. 
creases with the time; at temperatures above 70 C the modu~ 
lus increases. This is due to chemical or physical-chemica: 
changes in the structure of the substance. Figure 4 shows 
that the viscosity depends on the duration of the force ac~ 
ting on the specimen, on the value of the force, and on ths 


temperature. At 40°C and lower, the viscosity decreases in 
the course of time. At a higher temperature and also at 
greater forces, the viscosity increases with time. The ex- 
perimental results indicate that the structure of the sub- 
stances is changed during deformation. 

There are 4 graphs and 3 references, 2 of which are Sovies 
and 1 English. 
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Investigation of the True Viscosity and Elasticity of Types of Rubber and 
Rubber Stocks 


ASSOCIATION: Nauchno-~issledovatel'skiy institut shinnoy promyshlennosti, 
Moskva (Scientific Research Institute of the Tire Industry, 
Moscow) 


SUBMITTED: November 20, 1956 


1. Rubber--Elasticity--Analysis 2. Rubber--Viscosity--Analysis 
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Lipatcv, fue Se 4 Karcin, Ve Aes Stoningxiy, G. L- 


An Investigutvion o+ Orientation in Wisn Polysers (Issledovaniye 
orivyentatsii v Vy BOX polinerakh) 

Ill. the Effect oF Orientation on the Vitrification Yenrerature of 
Amorphoug Pelyuers (III. Vliyaniye oriventatsii na tenperatury stek- 
lovaniya suorfny.ch poliucroyv) 


PERIODICAL: Zhurnal Ficsiches.oy Khindi, 1990, Vol. 32, Hr 1, pp. 130-134 (USSR) 


ABSTRAC'?s In crder te determine in what res ect the softening teaperature 
of the orientated filus varies in comparison to the non-orientated 
ones, the ghrinkege te.reratures of orientated and non-crientated 
polystyrene gauples (as an exanple of a polyuer, avout which lite- 
rature data are available) and polyue thy luethacrylate sanples (avout 
vaien no data are now) vere investigated here. Under assumption 
that the effect of interior streszes upon the softening tenpera- 
tures is analogous to the effect of the exterior stresses, the sof- 
tening-(surinxace-) tenreratures or filas with frozen-up interior 
gtreases here vere eo mared to the tenperatures at the beginning 
of deforuation of tne hnon-erientated filas under influence of stres- 
3e3, which are according to their quantity near the interior stres- 
Card 1/5 seg of the sauples of orientated polyaers. “he huating of the orien- 
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extrapolated for 
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Inve stization of Crientation in Wish Polysaers. III. vhe Effect cf Orientation 


tne Vitrification 72 


! 
Card 3/5 


teal 


amperature of Anorphous Polyuers 


cuuse the loss of the mobility of the chains (reference 1). the 
fact that the softenins teaperature or the orientated films of po- 
lystyrene is essentially higher than that or the non-orientated 
filns, (on occasion of eyual exterior strea-cs), chows that the 
relaxation processes in orientated vol. styrene arc frosen up. Si- 
avitanvously, the decrease stated here o. the pucking-density or 
polystyrene on occasion of its orient:tion (reference 3), as wcll 
ag the presence of interior stregsus Wht promote 1 decrease of 
the vitrification teuaperature. 

Wie data obtained here uay be exvlained as follewas the polystyrene 
without polur jruoups, Mich 3now a strony, interaction cannot be 
recvarded a3 a polyucr, the vitrification of wiich is determined by 
tus foruation of lasting intermolecular vonds. High interior 
strease3 cause a decrease of the goftening tee sature. Vhis de- 
ere:se ia the sreater, the jsreater the interior stresses (reference 
A). Mhus, the softening, teauperature Or an orientated gaaple aust 

be lower than it is in the case of a guraple being not exposed to 
tng influence of forces und which is non-orientated. Ilvertheless, 
thesa teuperatures coincide in the exverinental rusve. Mais ean 
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Investigution of Crientction in Nigh Poly.:ers. ITI. the Effect of Orientation 
oI 


the Vitrification enperature or Amor hous Polyu 
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3 


only be connected with the fact that the atraightenin; of the chain 
(which ig the case on the occasion of an orientation) renders the 
transition o2 the chuin frou one configuration to the other wore 
difficult, hovever, which is eguivalent to an increase of the vi- 
trification tennerature. In the pregent case the softening tenpera- 
ture of an orientated polystyrene is deternined by , the interior 
stresses decreasin,: the softening te:nperature, and 2) by the phe- 
nenenon of nechanic vitrification. Bovh effects possivly compen- 
gute one another to an arbitrary desree. Yne decreasc of the in- 
terior stresses at the expense of their relaxation causes the fact 
tht the teaperature for the softening of tie orientated sample 
will be higher, than of a non-orientated one, 

Ne coincidence of the softening temperatures ot orientated samples 
with hieh etresses with those ones o: the non-oricntated sample 
cuigts in the case of polynethyluethacrylate. “his corresponds to 
the concertion viven here on the loosening of structure of poly- 

we thylnethacrylate in the case of an wientation. There are 1 table, 
anc 7 references, 4 of wiich ire Slavic. 
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SLONIMSKIY, @.L.; YERSHOVA, VeA 


Ne ce et seltag ay LEE, 
Depaniance of tha deformation of crystalline polyners on 


Vyaokon.soed. 1 no.2i240-243 FP 159, 
tanparature. Vysokom. soe (MIRA 12110) 


1. Institut elementoorganicheskikh soyedinenty AN SSSR. 
(Poly~ers) 
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ANDRIANOV, K.A.; SLONIMSKIY, G.L.; DIKAREVA, T.A.; ASNOVICH, B.Z. 


Solubility and thermomechanical properties of polyaluninuy 
organic siloxanes. Vysokon.soed. 1 no.2:244-2479 FP '59, 
(MIRA 12:10) 


1. Institut elesentoorganicheskikh soyedineniy AN SSSR 4 
Vaasoyusnyy elektrotekhnicheskiy institut in. V.1.lenina. 
(Plasticiszers) (Siloxanes) (Aluminum orgnaic compounds) 
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SLONIWBKIY, Gy bey. 2, 


"Solutions of sacromolecular coseennt ee ays 
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= (Macromolecular compounds) 
(Votutakii, 8.5. 
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SLONIMSKIY, G.L.: GATOVSKAYA-RONISA, T.V., kand.khim,nauk [translator] ; 
ents PRAVIDMIKOVA, ALN., kend.khim.nauk [translator]; KARGIN, V.A., 
akademik, rad.; MALINSKIY, Yu.M., kand.khia.nauk, red. 


“Pexthook of polymer chemistry" translated for the Bnglish by 

¥.W.Billmeyer, Reviewed by G.L.Slonimskii. Vyskon.sond. 1 no.2! 

33-715 Fo '59, (MIRA 12210) 
(Polyners) (Billmeyer, F.¥.) 
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SIONIMSKIY, G.L.; HERESTNEV, V.A. 
ae + fs 3 
2 ee : 
Piscusaing the problem of the strength of polymer materials, 
Vysokom, soed. 1 no.3:485-486 Mr '59. (MIRA 12210) 
(Polymers--Congresses ) 
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SLONIMSKIY, Gale; FRUNGB, T.M.; KORSHAK, V.¥.; BOGOVINA, L.d. 


Effect of the composition of mixed polyanides on their phase 
state. Vysokon.soed. 1 no.4:526-529 Ap '59. (MIRA 12:9) 


1. Institut elementoorganicheskikh soyedinenty AN SSSR. 
(Amides) (Phase rule and squillibriun) 
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SLONIMSKIY, G.L.; SRUNZE, T.-M; KORSHAK, ¥V.V.; HOMAMOVA, 2.V.; ROGOVINA, 


~The Ge 


4e=- and trans- 
Thermonschanical study of polyanides nade fron cis 
{sonars of dfaninocyclohexane and aliphatic dicarboxylic acids, 


Vysokom.soad. 1 no.4:530-533 Ap 59, (MIRA 12:9) 


1, Institut clementcorganicheskikh soyedineniy AN SSSR. 
(Amides) (Cyc lohaxanedianine) (Acids 
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SLONIMSKIY, G.L,; REZTSOVA, Yo.V. 


Mutual solubility of polyners. Part 5: Mechanochemical conpatibi- 
lity. Vyaokom.soad. 1 no.4:53-538 Ap '59. (MIRA 12:9 


1. Nauchno-Lansledovatel'skiy institut shinnoy promyshlonnosti. 
(Rubber, Synthetic) 
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SLONIMSKIY, G.L.; KORSHAK, V.V¥.; GOLUHEV, V.V.; VELIKOVSKAYA, NoA. 


Properties of mixed glycol polyesters of terephthalic and sebacic 
acide as a function of the acid ratio. Vysokon. soed. 1 no.62925-929 
Je '59. (MIRA 12:10) 


1.Institut elementoorganicheskikh soyedineniy AN SSSR. 
(Terephthalic acid) (Sebacic acid) 
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(Cheni stry--Congresses) 
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Veresotskaya, H.V., Bebris, HeDo, ‘donimskiy, G.L, 
Variations in the Properties of Crude Rubber liixtures 
Jutving Processing ( Ob izmeneniyakh Svoystv syrykh 
rezinovykh smesey v protsesse ikh vekhnologicheskoy 
oLrabotki ) 


PaxTQvIvAb: sauchuk i rezina, 1959, llr 3, pp 27 ~ 33 (USSR) 


ABS? HAC Ts 
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“he formatioa of free r.dicals in high-molecular sub-: 
Stiunces due to the rupturing of the molecular chains 
uuring polymerisation, vuleenie:tion and apein: of 
luplers has been described in vurious publications 
(Rufelrences 1-9). ‘hese radicals initiate a number of 


Secondary processes: the interecticn of radicals with 

the chain molecules, the formation of br-nehed chains, 
the oxidation processes, stebilisxtion of the radicals 
dusiny: the interaction with formation of saturated com- 
pounas, ‘the authors investigated the properties of crude 
rubber mixtures ba.ed on butadiene-styrene rubber during 
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S0V/158-59-3-7/16 
Variations in tne Properties of Crude Rubber Mixtures During 
Processing 
their prepaiation and processing. ‘heir plastic and 
elasite properties were testec on a Goodrich plactometer 
at 80°C when loading for 10 minutes and after a relax- 
ation period of 10 minutes. bxperimental results of 
non-processed and processed mixtures are shorn in a 
cvaph in Figure 1. Improved technolosical properties 
of the mixtures were obtained when processing a quickly- 
cooled mixture. ‘The plastic and elastic properties of 
nixtures change to 2 slignter degree when processing is 
carried out under industrial conditions (Figure 2). The 
tendency to scorching when mixtures, cooled to, room 
temperature after mixing, are processed at 110 C, is shown 
in Figure 5. ‘The vlastic and elastic properties of mix- 
tures containing channel black and furnice biack were 
also tested (Figure 4). Conditions of processing some- 
times affect the degree of plasticisation of the mix- 
tures in the initial sfuges of heating (5 to 10 minutes 
in a thermostat at 110°C), but hnve no appreciable effect 
on tne fin:.l results i.€. on the plasticity of a mixture 
after heating Jor 50 to 60 minutes. Changes in the prop- 
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Ve. iati es tha tant f rf fa fe ; 
ean in the Properties of Crule Rubber Mixtures During 
erties of rubber mixtures for tyres durins: processing 
were investigated (figure 5). ‘the odtained Curves nreved 
that approximitely equal chaiges cecur as durin: lsborat- 
Ory Cxpeilments. Changes in the strencth of tondine be- 
ate a maa during revected displecenent are shovn 
Oo depend on the processing of wiztures i 
(figure 6). seine es ieee a 
compunent tyre mixtures beced on SH3-50A with a olestin- 
ity of 0.49 (acconiing to Karrer). Dirferent quantities 
of inhibitor: and initicters were added during the DO} - 
ferisation process (froin 0.02 to 2% by wetcht) She fc 
aduitives were introduced inte the cold nid sture during 
proce s.in. at tem eratures of 50 and 270°C over a period 
ol / minutes. ‘the plastic and elastic properties of 
crude udscbure § were ajain determined on a Goodrich plas- 
voneter at 60°C during 10 minute deform:tion, and after 
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Varigtions in tue Provertie: of Cruis gubber Mixtures During 
Processing 

a relaxation time of 10 minutes. ‘he reactivity of the 
mixture was defined according to the scorcnins tendency 
et 110°C. Whe physical and mech:inical properties of the 
vulcanisates were <¢lso analysed. The most effective add- 
itives were: benzoquinone, Santovar-O and hexamethylene 
tetramine; these compunds were ailed in the form of a 
solution in glycerine. Cnanges in the proper tigs of crude 
tyre uixtures after rotling for 7 ainutes at 30°C with/ 
without adaitives are shown in Figure 7. ‘the plasticity 
an. reactivity of th. mixture increases on introducing 
additives; thus the tendency to scorching becomes greater 
and affects the physical and mecnenical characteristics 
of the vulcenisates (fable 1); (increased el-sticity 
moaulus and Jecreased relative elongation). *hs plasticity 
and reactivity of the mixture increases when Santovar-0 
and benzoyuinone ere udded (Table 2). The physical and 
mechanical properties are, however, not affected by these 
additives, but the ela. tic modulus and tensile strength 


increase slightly when Santovar-O is added and the relat tive 
6longetion decreases. Nav... 3: Lh ob epved aPFeet of smell 
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Vord who rte bate BO te te Gr, toys So Mixtures During 
Processing 

Qiuntities of nddit.-es en tin cir >.) elapse er <4; 54 

and elastic properties of mixtures during rolling a; 

nd. s Be Ss z ns agree 

with the results obtained by other investigators ets 
de - lbp. i 
There are 7? figures, 2 tables snd lO wlessncse we tuich 
Ata OVIER. “ES Brad ee ene Possey-ek 


AScUCLavl On: Nauchno-is dolovaivltekiy iastitut shinnoy promyshlen- - 
nosti (Scientific Research Institute of the Tyre Indust cy) 
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The Mechanical-Chemical Phenomena in Rubber and Rubber Mixtures and Theiz Role 
in the Formation of the Rubber Properties 


_stability of connection between the layers. Molecules can be 


30V/63-4-1- 11/31 


ence of the mechanical effecta in the laboratory and the in- 
dustry explains the discrepancy between the properties of rubters 
produced oy the laboratory and industrial method. The “chemical 
flow" of the rubber / Ref 127 45 explained by the rupture of 
the chain molecules due to mechanical effects and the combina- 
tion of these molecular parts into a complex macromoiecular 
system. During the mixing cf rubber with carbon blacks the 

free radizals interact with the surface of the carbon black 
particles forming stable structures [ Ref 5, 20_/. The in- 
creased resistance of the ruober after filling is caused by 
mechanical chemical procsessea during mixing, therefore. Fa- 
tigae of the rubbe: is explained by the breaking of chain 
molecules during defermations. The formation of free radicals 
which induce oxidation processes is especially dangerous. The 
selection of the inhibitor is very important for the control 

of fatigue resistance, In multi-layer rubber products some 
layers pgel off dua to fatigue in the boundary layer. The in- 
trodustion of an inhibditor into the junstion zone increases the 


made of tha parts of broken molecules. Such copolymers are 
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The Mechanical-Cnemical Phenomena in Rubber and Rubber Mixtures and Their Role 
in the Formation of the Rubber Properties 


obtained by processing the initial polymers in the absence of 
inhibitors. The properties of these mechanical~chemical co- 
polymers are often the sum of the properties of the initial 
polymers. Polymerization is induced by mechanical actions. The 
polymers must be free of inhibitors, however. lLow-molezular 
substances may be introduced which polymerize according to the 
radical mechanism. The obtained polymers are also linear and 
in many cases less branched than the initial components. It 

is necessary to study the nature of the breaking of the chemical 
bond more intensively as well as the different types of in- 
hibitors. 

There are 30 references, 16 of which are Soviet, 12 Engiish, 

1 German and 1 Swedish. 


Card 3/3 


APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001651410003-0" 


"APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001651410003-0 


28(5),15(9) 
AUTHORS: 


TITLE: 


PERIODICAL: 


ABSTRACT: 


Card 1/3 


Yegorova, M. I., Palkin, B. Ae, sov/32-25-9-38/53 
Slonimskiy, G. L. 


—" 


Micro-hardness Gauge for Rubber 


rei aee ia laboratoriya, 1959, Vol 25, Nr 9, pp 1127-1129 
USSR 


The micro-hardness gauges (MG) for rubber (R) (Ref 1) at 
present used possess a low sensitivity with respect to the 
hardness (H) change of (R) with medium or higher (H) (above 
60 Shore units) and alezo show considerable differences with 


parallel measurements of one and the same sample. The micro- 
hardness of (R) is to be evaluated according to two readings 
taken within a certain period of time i.e. according to the 
depth of penetration of the indentor (1) which has definite 
dimensions and a definite shape and is under a definite pres- 
sure, as well as according to the degree of residual deformat- 
ion (RD) after a reduction of the stress. A (MG) was designed 
which permits measurements of the penetration depth of the 
(1) as well ae the (RD) under the influence of temperature, 

a medium, repeated deformations, etc., on (R) and sinilar 
materials. The following working procedure was chosen; 
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30 seconds load application, 60 seconds maintenance of full 
load, 30 seconds load removal. The device (Fig 2) basically 
consists of an optical system (with two objectives and an 
illuminator tube of the type OI-1), a semi-automatic load 
application unit, the (I) unit, the objective stage, and a 
sturdy stand. The two latter parts were taken over from the 
(Mc) of the type PMT-3 designed for metal tests. The total 
load of the (I) amounts to 21g, the (RD) being determined 

at a load reduction of 20 g. For particularly accurate 
measurements A. L. Dorofeyev designed an electronic apparatus 
of the type IT-1 in the VIAM by means of which position 
changes of the (I) of 0.5 p can be measured. The tests showed 
that measurements of samples of a thickness of 0.5-5 mm can 
be made. A linear function between the penetration depth of 
the (7 and the (H) (Fig 3, measurements of SKB and SKN 
rubber) was determined according to Shore by means of the (MC) 
of the type TM-2. Hardness changes of 10 Shore units cor- 
respond to a penetration depth change of the (I) of 40 y, 
i.e., the described (HG) is four times as sensitive as the 
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5(4) 
AUTHORS: Signimakiy, G. Le, Rectaova, te 00 307/76 -35-2- 28/45 


Saapied I 


TITLEs Mechano-chemicai Phenome~a in Polymers (0 mexnanc-<sninicne sk-kEr 
yavieniyakh 4 polimerakh). I. A Study of the Phenomenon of 

nizei Rabbers (I. Issiedovaniye 

iya << kaucau <n i rezinaka) 


Chenical Flow in Raw ara Yu 
yavieniy khimicneskogs tor 


PERIODICAL: Zhurnal fizicheskoy xhimzi, 195 1 35, Nr 2, PP 480-495 
(USSR) 


ABSTRACT: The recently discovered pnsnenence of the chemical flow of 
porynete (Refs 2-4) which eris32 froo ths effe:t of increased 
be beers ae sug in wOorvKing processes, for 
a, In tha work of this papes 
the chemica! ee hign.y-eiastic peiymera was 
studied ir, Linear and j rie a 0%» Tested were 
samples of SKR-* sodium © 2 witho.t anti-ox- idants)s 
technicai butadiene styrens ersciok. abner: natural rubber (NK) 
ani its vulcanisa%>, and thermsstructured materials (SKE-T) : 
The SKB-1 was produced by the etandari method (60 parts ty 
weight of carbon %0 1OC parts vubber) using NK with Captax 
(or Altax + dipheny-. guar idine) as accaierator. It was rolled 
on cooled micro-roisers (ratios ef the rates of revolutior 
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NMecheno-Chemical Phenomena in Polymer 
I. A Study of the Phenomenon of Chem 
Raw and Vulcanized Rubbers 
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ig of a eae wictn ae 
A SKS- 308 rubber stabili 
(neczor Lb) did not sro 
for 24 hours as 
erumtied after 6 
(Tables *-4) and 
that mechan so-chemic 
processing of polymers. 
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BS aay results ottained 


CIA-RDP86-00513R001651410003-0" 


"APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001651410003-0 


. Mechano-chemical rhenomena in folymers. Sov /76-23-2- 38/45 
I. A Study of the Phenomenon of Chemical Ficw in 
Raw and Vulcanized Rubbers 


of rubber indicate on one side the possibility of regulating 
technological processes and also indicate the determining 
role played by mechano-chemical phenomena. Because of this. 
new methods must be developed to evaluate polymers giving due 
consideration to chemical flow. In conclusion Academician 

Vv. A. Kargin is thanked. There are 4 tables and 11 references, 
8 of which are Soviet. 


ASSOCIATION: Nauchno-issledovatel'skiy institut shinnoy promyshlennosti 
LikhP SSSR, Moskva (Scientific Research Institute of the Tire 
Industry of the MKhP USSR Moscow, 


SUBMITTED: August 8, 4957 
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5(4), 15(8) Sov /16~33-3-23/41 
AUTHOi.5: Reztsova, Ye. V., Lipkina, B. Ge, Slonimakiy, G. L. 
Batabano lech ERR 


TITLE: On Mechano-chenical Phenomena in Polymers (0 mekhano-khini- 
cheskikh yavleniyakh v polimerakh). II. The Effect of 
Initiators and Inhibitors of Radical Chain Processes (II. 
Vliyaniye initsiatorov i ingibitorov tsepnykh radikal '!nykh 
protsessov) 


PERIUDICAL: ghurnal fizicheskoy khimii, 1959, Vol 33, Nr 3, 
pp 656 - 661 (USER) 


ABSTRACT: Mention is made of results obtained by investigating the 
variation of plasto-elastic properties in rubber rolling to 

which various initiators and inhibitors were added. Further, 
the variations of the durability of rubber due to repeated de- 
formations are mentioned. The authors primarily made experi- 
ments with technical butadiene-styrene synthetic rubber 
arte as well as parallel experiments with natural rubber 
NK). According to the recommendations of B. A. Dolgoplosk, 
Corresponding Member, AS USSR, the following substances were 

Card 1/3 added: Benzoyl peroxide (I), dioxy-diphenyl disulphide (II), 
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On Mechano-chemical Phenomena in Polymers. Ii. The S07/16-33-7-23/41 
Effect of Initiators and Inhibitors of Radical Chain Processes 


dinitrile of azoisobutyric acid (III ), di-tert-butyl 
hydroquinone (IV), tri-tert-butyl phenol (V), polyethylene 
polyamine (VI), Diproxid (VII), Santovar 0 (VIII), chloro 
paraffin “ benzoquinone (X), hydroquinone (xr, quin- 
hydrone (XII), acetonanyl (x11), PA *-dinaphthyl disulphide 
(XIV). The substances were rolled in cold state by means of 
rollers (405x 146 mm) with a friction of 1:1.22 for one 
hour at a temperature of 20-30° of the rubber mixture as well 


as at higher temperatures (for the purzose of vulcanizing 
the mixtures which were subjected to fatigue tests). The de- 
formation was measured by means of a plastometer according 
to Gudrich (Ref 2), and the durability was tested by several 
sample elongations. The authors determined a particularly 
strong effect on the properties of SKS-30A due to additions 
of tt) (Fig 1), while NK exhibited the strongest sensitivity 


to (III) (Fig 2). It was remarkable in this connection that 

by the variation of the amount of additions opposite effects 

were obtained. A prolongation of the rolling time considerably 
Card 2/3 increases the effect of additions (Fig 1). (IV) and the other 
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On Mechano-chemical Phenonena in Polymers. II. The sov/716-23-3-23/41 
Effect of Initiators and Inhibitors of Radical Chain Processes 


quinones exercised only an insignificant influence upon the 
the raw mixtures but strongly affected the properties of 
fatigue of the vulcanizates (Figs 3-6).Therefrom it re- 
sults that a mechano-chenical mechanism of polymer processing 
as well as of the fatigue tests algo indicate merely mee . 
chano-chemical processes, which consist in the mecnanical 
destruction of chain molecules with the formation of free 
radicals producing secondary chemical processes. The initia- 
tors and inhibitors added considerably change the course 


of these mechano-chemical processes (fable) and are therefore 
capable of affecting both the properties of polyners and the 
durability of the finished products. There are 6 figures, 1 
table and 2 Soviet references. 


ASSOCIATION: Nauchno-issledovatel'skiy institut shinnoy promyshlennosti 
Moskva (Scientific Research Institute of the Tire Industry, 
Moscow) 


SUBLIT?TED: Augnat 8, 1957 
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5(4), 15(9) 0V/76-33-4-7/32 
AUTHORS: Slonimskiy, G. L., Drugova, G. P. 


TITLE: On “echano-chemical Phenomena in Polymers (0 mekhano- 
kaimicheskikh yavleniyakh v polinerakk)., III.Bond Strength 
-, °° Between the Elements of Multilayer Polymer 
Articles (III. Prochnost' vzaimnoy svyasi elementov nnogosloy- 
nykh polimernykh izdeliy) 


PERIODICAL: eae fizicheskoy khimii, 1959, Vol 33, tr 4, pp 793-798 
(USSR 


ABSTRACT: The low resistivity of multilayer rubber articles is fraquant~ 
ly not due to the normal wear of tie rubver but to a loosen- 
ing of the individual layers or of the rubber covering fra 
the textile basis. Thia destruction due to mechanical sireas 
takes place at the junctions. It was denonstrated already 
(Refs 2-4) that the chain nolecslea of the polymers ar3 age 
structed under the formation sf free radiccls due te the de~- 
formation stress. Thus secondary chesical processes take place 
which lead to the destruction of the article. For thie reason 
an increase of the resistivity; of multilayer rubtver articles 
(rubber tires) should be obtained by cubstsnces which exez- 

Card 1/5 cise an inhibiting effect on such secondary precesies ané the 
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processes which take place on the junction surfaces shoul! 
be observed. Layer materials of normal (SKS-30 A) and vi1- 
(SKS-30-AM)-butadiene-styrene-rubber which were glved hy means 
of an adhosive (on a natural rubber basis) with or without 
inhibitor addition were investigated. Polyethylene polyamine 
(I), 2,5-di-tert-butyl hydroquinone (II), dinaphthyl disulphide 
(III), tri-tert-butylphenol (IV), tenzoquinone (¥), acetanil 
(VI), hydroquinone (VII) vere investigated in different anounts 
of addition. The investigation of the dynamic loosening of 
the layers was carried out on the De-Matti machine. It was 
found that e.g. additions of three parts by weight cf (I) to 
100 parts by weight of natural rutber adhesive increase the 
adhesive power of the semples cr. an SKS-30A and also S¥S~30AM 
basis (Fig 1) by the 10-fold. The amount of addition to the 
inhibitor, however, is important because an optimun addition 
was observod, and on the other hand, a relation between the 
effect of the inhibitor and the time of rolling of the rubber 
may be observed (Fig 2). The experimental results obtained 
in the case of agglutinations with (II)-additions (Table) as 
Card 2/3 well as explanations on the mechano-chenical process in the 
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separation of the layer are tabulated (Table). There are 
2 figures, 1 table, and 10 Soviet references. 


ASSOCIATION: Nauchno-issledovatel'skiy inetitut shinnoy promyshlennosti 
Moskva 
(Scientific Research Institute of the Tire Industry Moscow) 


SUBMITTED: August 8, 1957 
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On Mechano-chemical Phenomena in Polymers (0 mekhano- 
khimicheskikh yavleniyakh Vv polimerakh). 4. The Yodification 
ofreszav.and Vulcanized Rubber (4. Modifikatsiya kauchukov 1 
rezin) 


Zhurnal. fizicheskoy khimii, 1959, Vol 43, Nr 5, 
pp 988-991 (USSR) 


Data from publications (Refs 1-7) indicate that free radicals 
are formed #er) mechanical ¢2t2::: On raw- or vulcanized rubber 
and that it is therefore possible to start polymerization 
processes by mechanioal treatment. The authors carried out their 
investigations in a modifisator which had been designed at the 
Institut plastmass (Institute of Plastics). It consisted of 

two spirally grocved plates. The upper plate was fixed, the 
lower plate rotated with 30 rpm. The plates were cooled; and 
the treatment could take place in air as well as in nitrogen 
atmosphere. Microcylinders with a friction of 1:1.11 were used 
in a different series of experiments. Technical products of 
butadien styrene and sodium butadien were investigated. 
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Yulcanization was carried out according to standard recipes. 
The mechanically treated samples were tested after vulcanization, 
and by fatigue tests of the raw product, and partly by 
determining the solubility and viscosity of the solutions. 
Equally, tests were carried out with vulcanized rubbers which 
were swelled into monomers (imitation of regeneration). 

Tables 1 and 2 give the investigation results and show that 
chemical processes are brought about by mechanical treataent 
which can be used for an improvement of the properties and for 
technical application contrary to earlier assumptions. There 
are 2 tables and 8 references, 4 of which are Soviet. 


Neuchno-issledovatel'skiy institut shinnoy promyshlennosti 
Moskva (Scientific Research Institute of the Tire Industry, 
Moscow) 
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220% 1466 3/190 60/002/004/009/020 


(¢_.Btoz 210% 3004 /B056 


AUTHORS: _Nesmeyanov» Ae Nes Rybinskay#s Me. Ie» Slonimakiys Ge Le 


*, Heer ae ee oamnmenmRmmmnmniietirtememmnneerem enema 
TITLE: — synthesis lf polymers on the Basis of g-chlorovinyl ketones 


PERIODICAL: vy sokomolekulyarnyy® soyedineniyas 1960, Vol. 25 No. 45 
pp. 526-528 


mpxt: For a long time the aut studied compounds of p-chloro- 
vinylket ones together with N. ), which they obtained 
fron acylchlorides an lene in t . In the prese 
paper, they give 4 report i diamine or 
penzidine with (g-penzoylvinyl )-trine which they 
obtained by the reaction of phenyl-p-chlorovinylketone with trimethylamine. 
oot -di~(B-benzoyldivinyl )-dian’nee are formed, which contain either a 
p-C6Hy group (decomposition temperatures 258 - 260°C) or & p-C H.-C cH, 


group (decomposition temperature 304 - 309°C). A direct reaction with 
g-chlorovinylketone leads only to N-monosubstituted products. 
font -di~(Bebenzoyldiviny? diamines with copper acetate chelate give 
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age 81,508 


synthesis of Polymers on the Basis of 5/190/60/002/004/009/020 . 
g-chlorovinylketones B004/B056 


compounds of the two types: 


. OA eS : 
} Typ! 3 : 
Polymerization carrie ymamide gives fine-disperse 
powders. In t{nterfacial pol (chlorobenzene ~ water) prownish 
scales are formed after 30 da tinuous heati As these compounds 
are insoluble, their molecul The authors, 

ume that it is stable 
up to 40 09°C. X-ray ana II 
showed a i sceptibility is positive 

magnetic field strength 4t decreases. 
-13 ohm.cm at 200°C to 4.40107)! ohm.cm 

ut 247°C. Further, & non black polymer, which io not burned even 
when heated redhot, but owly becomes richer in carbon, was 


cara 2/4 


APPROVED FO : 
R RELEASE: 08/25/2000 CIA-RDP86-00513R001651410003-0 


"APPROV : 
ED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001651410003-0 


84,508 


synthesis of Polymers on the Basis of 5/190/60/002/004/009/020 
g-Chlorovinylketones 3004/B056 


produced by a separate polycondensation of methy1-$-chlorovinylketone 
after 20 to $0 days. On the basis of the positive jodoform reaction and 
the infrared spectrum, the authors presume the structure 


. According to the X-ray analysis, this compound is amorphous. 


Its magnetic susceptibility also decreases with increasing magnetic field 
strength. This polymer catalyzes the oxidation of alcohols (CH30H at 
250°C, CoHsOk at 170 - 250°C) by means of air, as well as the 
dehydrogenation of ethanol at 350 - 400°C. These processes are continued 
to be investigated. The authors express their gratitude for the 
investigations carried out at the laboratories of INESO (Institute of 
Elemental-organic Compounds) , [oKh (Institute of Organic Chemistry), and 
IKhF (Institute of Chemical Physics of the AS USSR under the supervision 
of I. V. Obreimov (infrared payee A. 1. Kitaygorodskiy (X-ray 
analySi8), A« le Rubinshteyn (electric and magnetic measurements), and 

L, As Blyumenieé epr spectra). There are 1 table and 6 references: 
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5 Soviet and 1 US. 


i i 3 SSSR 
ASSOCIATION: Institut elementoorganicheskikh soyedineniy AN 


(Institute of Elemental-organic Compounds AS USSR) 


SUBMITTED : December 31, 1959 
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BO15/BO64 


AUTHORS: Slonimsziy, G. L-, Yersnova, VA 
2 2 OT 
45a BL ED 
TITLE: The Comparison of the Characteristics cf poignnke | 
Determined by Means of Different Devices 
PERIODICAL: Vysokomolekulyarnyye soyedineniya, 1960, Vel. 2, No. 6, 
pp. 871-874 


TEXT; The problem arising from the fact that dynamemetecs ef differzat 
deaign do not suppry the same deformation conditions even when the rate 
of letting down the lower holding +s strictly constant, is for the ‘ime 
neing not sufficiently being investigated. To explain this, the present 
paper compares the operation eonditions of a dynamometer designed by 
Pelyani and one by Shopper (type DM ~3AXFM-3)) (Ref. 6). Commercial 
cuprone was used for experimenting. on the basis of the statements nada 
in the introduction 4t is found that it is pessitle +o ealsulate in 
first approximation the elcngation of a sample with 6 certain cross 
section with the curve “conditional stress - deformation" after having 
determined the rigidity of the dynamometer. Thus, in the sase cf dynanc- 
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meters with varying rigidity also the rate of deformation cf the sample 

will differ even if the same rates of letting down the lcwer holding ars 
adjuzted. Results of measurement made on the two above dynumoneaters are 
shown to illustrate the statements made (Table). Considering the spring 
deflection (of the Polyani device) and the displacement of ‘he arm ef the 
pendulum (of the FM-3 device) it is pessible to prove the vasential 
difference between the real rate of length increase of the sample and che 
speed of meticn of the lower holding. In the presont investigation, far / 
nore exact values of measureaent were obtained with the Polyani device = 
since ita deviations in the rate of deformation ware Jess high, There 

are ? figures, + tavdle, and 7 Soviet references. 


ASSOCIATION: Institut elementoorganicheskikh soyedineniy AN SSSR 
(Institute of Elemental-organic Compounds of the AS USSR) 


SUBMITTED: February 11, 1960 
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; A057/A129 
Jf 2PFI2 
AUTHORS Sogolova, T, I., Candidate of Chemical Sciences, | Slonimskiy, 6, L., 
Doctor of Chemical Seiences 


TITLE: Thermomechanical method & the study of polymers 


PENTODICA]: Zhurnal vsesoyuznogo khimicheskogo obshchestva {meni D. I. Mendele- 
yaya, ¥. 6, no. 4, 1961, 389-393 


TEXT: After discussing characteristics of mechanical properties of poly- 
mers in the cresent paper the basic principles of the thermomechanical method 
for testing oolymers are explained and the application of V. A. Kargin's dyna- 
mometris balance [Ref. 1: ZhHFKh, 23, 530 (1949)] is described. Also some 
examples for the use of this method in science and industry are given. The 
method 13 defined age a determination of the deformability of solid polymers in a 
wide temperature range under a given mechanical stress, Monoaxial compression 1s 
quoted as the stress most widely used in existing devices. It was first applied 
by Kargin end Sogolov in investigations of three physical states of amorphous 
linear potymers (Ref. 1). The thermomechanical test method is widely used in 
the USSR. Devices with automatic recording and devices in which a continuous 
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loped 

atress is used under a constant rate of temperature ar pa bie 
(27 doviet naferenses are cited in this respect). et a balance with the 
balance is shown in Pig. 1. The weight 5 and punch ee ht of 2 mm and 4 mm in 
other pan of the baiance. The sample with as minieie ak About 0,2 em3 of the 
diameter 1s placed on the lifting plate 1 below the pun o é liquid or loose 
oelvmer are suffictent for the investigation, In sag eee io eicedcniane 
material ica eat Aiea ianpd pattie mechanism until the sur- 
plate 1, The slate is then lifted by the balanced punch, Plate, sample and 
elaine aa a see ey en heating or cooling appligd. At the 
pane are coavared with a br Ct 400°C and O° to 800°C are 
present time devices for the range of ~ 160°C to d at the temperature 
ee adeeetad The deformation of the sample is measured A So 160.0) ees 
ae on 4 thermoccuple 7 by removing gradually van oe ae the 
oy fnere ring the pressure of the punch on the sample rae are controlled by 

hee er -f the pinch, Changes in position of i eday sonore the balance beam, 
reaurane fe tact angio of the ateon 6 veh 48 fined 00 Se STE, Pe” yf 

- measuring deformation at differen empe _ The 
bok ats te, thermomechanical curve, may be he ah Me . 
pee Hee the point of glass-transition temperature Tg oy f 
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for the polymer transition from the glassy to the high-elastic respectively from 
the latter to the visco-plastic state. Thus by means of thermomechanical curves 
important characteristics of the polymer are quickly obtained, Also deformation 
with time can be studied by compressing the sample at constant temperature with 
the punch. Ternomechanical curves enable the size and flexibility of the 
macromolecules an ight and the prospective use of the polymer 
gtudied to be determined : . Low-molecular polymer homologues (curves 1-3) 
can be in the glassy or liquid state. Beginning from a certain molecular weight 
(typical for each series of homologes) the high-elastic state (curves 4-7) 
expands to the higher temperature with increasing length of the macromolecule, 
Thus the minjnum size of the latter can be determined with considerable flexibfi- 
ty, Valu informationgs may also be obtained from the thermomechanical 
investigations related to the effect of plasticizers, modifiers or fillers 
Kargin and Yu. M. Malinskiy; Ref. 5: DAN SSSR, 73, 967 (1950); 

‘ a and G, Sh. Talipov; Ref. 19: Vysokomol. soyed,, 
1, 1670 (1959); Soyed., 2, 1093 (1960], and physical 7a 
treatment [see V. A. _N, Shteding, Ref. 6: Khim, prom., no. 2, 
10 (74) (1955); V. L. Karpov, . Malinskiy, L. V. Mitrofanova, 3. T. 
Sinitsin, E. E. Finkel', A. S. Fridman and S, M. Cherntsov, Ref. 20: Khim, prom. 
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no. 6, 6/468 (1959); and also Refs. 19 and 26], such as irradiation, or 
adsorption of vapors of solvents, or ag {see V. A. Kargin and M, N. Shteding, 
Ref. 7: Khim. prom, no. 3, 9, 137 (1955) ], hardening and vulcanization (in- 
vestigations carried out also by V, A, Kargin and cooperators), Thermostability 
of polymers can also be evaluated by this method. Changes in chemical composi- 
tion and structure which might take place on hsating are revealed by changes in 
the shape of the thermomechanical curves (see Pig. 5). The first maximum of 
curve 2 (in Fig, 5) is effected by structure developments of the polymer result- 
ing In decrease of flexibility and the loss of fluidity, The other extrema are 
effected hy new chemical processes of destruction and structuration with increas- 
Ing temperature, The last minimum on the curs? demonstrates the loss in 
elasticity of the polymer, i.e., its solid state. Thus an industrial control 

in thermostability of different charges of tethnical polymers can be carried out 
by the thezmomechanical method. The latter combined with other mechanical and 
physiao-chemical test methods is the most effective way for the development in at 
the use of polymer materials, according to the opinion of the present authors. 
There are 3 figures 32 Soviet references, 
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A.A-; KOCHETKOVA, N.S.; MATERIKOVA, R.B. 4 


Magnetic susceptibility cf polyalkancoolyferrocenes and polyferro- 


cenylenes. Dokl.AN SSSR 138 no.1:125-126 My-Je "él. 
(MIRA 14:4) 


1. Institut elementoorganisheskikh soyedineniy AN SSSR. 
(Ferrocene--Magnetic properties) 
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AUTHOR: - Slonimakiy.._G. Ly 
TITLE: The law of deformation of highly elastic polymeric bodies 
PERIODICAL: Akademiya nauk SSSR. Doklady, v. 140, no. 2, 1961, 343-346 


TEXT; The author shows that the highly elastic deformation of polymeric 
bodies has to be regarded as an independent type of reversible deformation. X 
In such a deformation, the motion of large chain molecules is composed of 
the totality of motions of their individual parts (segments). The rules 
governing the motion of chain molecules can be described by eqtimating the 
motions of segments. The dispQacement of one end of a segment? is 
additively composed of three componente: (1) an irreversible component of 
the whole segment, (2) an elastic, and (3) a highly elastic deformation of 
the segment. When the segment is assumed to be surrounded by a viscous 
liquid, the following expressions are obtained for the irreversible 
displacement u, _.. of the whole segment, the elastic deformation a and 


the highly elasticdeformation u,,! 
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1 1-1 
Yor °F F(r)at = > D F (2) 


4 + 41,0 
ioe rye g oF (3) 


Oe ay, (5). x 
Here, r is the coefficient of viscous resistance of the molecule, F(t) the 


force acting on the segnant, D4 aifferential operator, k the stiffness of 
the segment. The operator p7? is given by: 


p7f(t) = 10} { f(t) (t-4) 7 as = Gani £(1)(t-1)% dt. 


From these equ r concludes that no permanent displacement 
remains when t topped. If the action of force is 
periodic, vibrations occur shifted with respect to the 
force. The delayed development, which is characteristic of highly elastic 
deformations, is well described by Eq. (5)- Ea: (5) applied to the 
deformation theory of polymeric podies gives good agreement with 
previously found empirical relations and phenomenological theories. Modem 


j{deas about the molecular structure of polymerics are taken into account. 
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The possibility is included of. expressing the Constants r, k, x, and q by 
molecular characteristiog, There are 1 figure and 15 references: 11 Soviet 
and 4 non-Soviet. The two references to English-language publications 

read as follows: Firat report on Viscosity and Plasticity, 1935) Second “x 
Report on Viscosity and Plasticity, 1936; VY. Volterra, Theory of 

Functionals and of Integral and Integro-differential Equations, 1931. 


ASSOCIATION: Institut elementoorganicheskikh soyedineniy Akademii nauk 
SSSR (Institute of Elemental Organic Compounds of the 
Academy of Sciences USSR) ; 
PRESENTED: April.15, 1961, by I. V. Obreimov, Academician 


SUBMITTED: April 8, 1961 
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Thermomechanical curve method applied in polymer studies. 
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are 1 Tirure an! 1 table. 


ASSOCTATIONs Nauchno-issledovatel'skiy institut shinnoy promyshlennosti 
(Scientific Research Institute of the Tire Industry ) 
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testruction *#nen molding polymethyl metha- 
monolithic solics 


 33gR. Doklady, V+ 145) 00+ dy 1962, 595 - 597 f 
U 


for the production of molded 

: Pua) powaer shich do not iose their 
a we 30°C above the vitrifigation 
were moiged at a pressure of 50 kg/em® anc a 
490 - 290°C. at t 139 Cy the transparency 


vw 


tre conditions 
csylate ( 
temperatu 


annealing, &* S120 8 the specimen became opaque 
Zecreased an0ve 130°C owing +9 therwal 
a minisus ig tne viscous - liquie state at 
< 199-250 c owing to easier recombination 


decozposition of tne macromolecules and ‘> 
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and 190°C, transparency 


Henee, increased mol ding 
deceler- 
transparent speci:ens. 

showed that 


olding Rey denends linearly 9n the reciprocal 


t becomes constant. 


the activation mercy 


a is in good agrecment with that of the C-C 


ao molte 
KG Tiarantes 


imens are obtained at tenperatures and 
anuiees relexation, 


There are 4 figures, 


VY. a. Kargin, academician 
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[Adhesion of polymers] Adgeziia polimerov: sbornik statei. 
Moskva, Izd-vo AN SSSR, 1963. 142 p. (MIRA 16:10) 
(Polymers) (Adhesion) 
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(Carbochain high-molecular weight compounds] Karbotsepnye 
vysokomolekuliarnye soedineniia; sbornik statei., Moskva, 
Izd-vo AN SSSR, 1963. 287 p. (MIRA 17:1) 
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Reztsova, Ye. V., Slonimskiy, G. L., Kargin, Vo A. 
- Mechano-chemical phenomena in natural rubber (NR) processing 
PERIODICAL: Kauohuk 4 rezina, no. 3, 1963, 27 - 30 
TEXT: A study was made to determine the individual effects of mechanical 


and ohemical phenomena on the properties of an NR-base multi-component system 
with rubber mix ingredients during the mixing process. The effect of process 


- guration and medium (oxygen, nitrogen, argon) on the properties was investigated. 
rded by the number of cycles. The properties of 

nditions were studied as to 

s wera plotted and 

olany dynamometer 


sharply during processing. 
4s a mechano-chemioal process. 
ideration the change in 


i : . : 
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oS ‘properties of the raw mix during processing and the possibility of regulating 


“.. these changes by oreating a rational technological process of raw mix prepara- © 
' tion. The processing of the systems in an inert medium (nitrogen, argon) and 
the sharp reduction of the rolling duration ensures a substantial modification 
of the rubber by chemical reagents and the produotion of ren with — ten- 


--: gile properties. There are 4 figures. 
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ACCESSION NR: AP3001152 $/0190/63/005/006/0831/0833  “7/ 
AUTHOR: Slonimskiy, G. L.; Yerahova, V. A. 70 


TITLE: Effect of phase transitions on the mechanical properties of crystalline 
polymers 


SOURCE: | Senne eae soyedineniya, v. 5, no. 6, 1963, 831-833 


TOPIC TAGS: phase transition, mechanical properties, crystalline polymers, poly- 
tetrafluoroethylene, deformation of polymers 


ABSTRACT: Studies erik conducted on the rate of deformation of technical poly- " 
ie 


___tetrafluoroethylend’films in relation to temperature within a -90 to +220C range. 
It was found that the curves of stretch elongati»n generally conformed to the laws 
of gradual transition from the original crystalline state to that of a melt. Some 
anomalies were, however, noticed at the 19-20C aid 28-300 temperature range. A 
thermogram of the polytetrafluorcethylene, taken »y means of Kurnakov's pyrometer, 
revealed the existence of two distinct endothermic effects at about 20 and 29C, 
which is in agreement with the well known fact of the occurrence in polytetra- 
fluoroethylene of two phase transformations at 19-20C and 28~30C. Using Poliani's 
specially thermostated dynamometer, the authors ubtained force-to~elongation ratios 
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‘for every degree of the 15-32C range and were able to demonstrate the existence at 
“19-206 and 28-30C of peaks in the forced elasticity limit curve. Orig. art. hass 
1 chart. 


ASSOCIATION: Institut elementoorganicheskikh soyedineniy AN SSSR (Institute of 
Elemento-organic Compounds, Academy of Sciences SSSR) 
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TITLE: Peculiarities in the formation of monolithic Bolids umer the effect of 
pprasoure and temperature on polyacrylonitrile powder 


aia Vy#sokomolekulyarny#ye soyedineniyay V. 5, 0. 8, 1963, 1196-1200 

i TOPIC TAGS; ‘monolithic solid, 'polyacrylonitrile, pressure, temperature, plastici- 
{| zation of polymer tog A os 
j > at ee ae ; cs 

| ABSTRAST s The present investigation was undertaken to study the formation of 

' transparent monolithic solids from polymeric substances with rigid chains and 

| vitrification temperatures near or above their decomposition margin. Polyacryl- 

j onitrile as such (or plasticized by vapors of dimethylformamide) was subjected 

| to various pressures at a temperature range of 50-2000. When the state of trans- 
| parency (estimated by visual means) had been reached, the corresponding pressure 

: and temperature were recorded and plotted as log P - T. It was found that trans- 
| parency in the solid state can be achieved at 1,00, providing log P is 3.5, while 
| at atmospheric pressure polyacrylonitrile would decompose at 2500 before any 


| 
| 
| 
| 
|: 
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| vitreous state had been reached. When subjected to compression at a temperature 
; above 1500, powdered polyacrylonitrile loses itsy solubility in dimethylformamide, . 
| except when brought to a boil, An investigation of the properties of an acryl- 


; onitrile~vinyl acetate foopglymer At temperatures ranging from 110-2500 and * 
pressures of 160-1000 kg/cm* revealed the existence of a minimum in the similarly | 


, obtained curves, the temperature of which corresponds to the one at which the 4, 
copolymer loses its solubility in dimethylformamide, Orig. art. has: 2 charts. 


| ASSOCIATION: none 
| SUBMITTED: 27Jan62 DATE ACQ: 28Aug63 ENCL:s 00. : 
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Role of thermal degradation in the comp 
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ABSTRACT: The experimental work was conducted on crystalline technical films of 
caprone and low density polyethylene, and on a specially prepared amorphous poly- 
ethyleneterephthalate (PETP) film. Of these, the caprone film, 70 / thick, was 
already uniaxially oriented during the manufacturing process, while the polyethylene 
and PETP films were mechanically and optically isotropic. To render them uniaxial- 
ly oriented, the polyethylene and PETP films were subjected to prinary stretching 
at optimal temperatures, yielding films of 50 and 100 Ai. From each of the three 
us 50 mm wide and 15 mm long were cut, and their uniaxial orientation was 
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determined by polaroids. The next step consisted of measuring anglos of 10, 20, 
30, etc degrees (15, 30, 45 etc. degrees for PETP), and of cutting ribbons 1.5 mm 
wide and 10 mm long at the set angles to the direction of the original stretch. 

The samples were then subjected to a second stretching in Polyani's apparatus ata 
rate of 0.008 cm/sec, at temperatures of 20, 100, and 150C for caprone, 20 and 50C 
for polyethylene, and 200 for PETP. It was found that in all of the samples (at all 
temperatures) the strength decreased with an increase in the angle between the 
directions of the primary and secondary stretch, while the elongation at break 
showed a direct increase. When a polyethylene film, subjected to a single orienta- 
tion stretch, was allowed to age for one year, it proved to be stronger when 
restretched in the same direction, but much weaker at an angle stretch, when come 
pared with the corresponding original values. It was also shown that a forced re- 
orientation of crystalline oriented polymers leads to a lowering of true strength, 
while the reorientation of an oriented amorphous, polymer brings about an increase 
of the true strength value. Orig. art. has: 3 charts and 1 table. 
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ABSTRACT: The present study was condu 

and with polyisobutylene. By consecu 

propylene an atactic amorphous polypropylene was obtained 

of 25 700. This was mixed with isotactic crystalline polypropylene of a molecular 
weight of 347 000 in 1:3, 1:1, and 3:1 ratios. Mixtures of isotactic crystalline a 
polypropylene with polyisobutylene of 96 500 molecular weight were also prepared in 
the same ratios. These mixtures were dissolved in decalin at 170-1800, followed by 
precipitation with acetone and drying jn vacuum at 100C. From these samples films ~ 
were propared by pressing at 100 ke/em* and at 200C. X-ray study and thermomechani- 
cal stretch deformation tests at various temperatures were performed. It was found 
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that with a shift in the ratios of the components from 1:3 to 5:1, one could observe =. 
a transition from an amorphous system filled with a crystalline component to a 
crystalline system containing an amorphous filler, representing a two-phase 

colloidal system. A superposition of three types of deformation which develop to 
various degrees, depending upon the composition as well as on the temperature, is 
suggested as an explanation for the observed relationship between ultimate stretch 

and temperature. Orig. art. has: 3 charts. 
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“ASSTRACT: In an earlier publication by S. A. Arzhakov, G. L. Slonimskiy, 8B. P. ‘ 
:Shtariman, and V. A. Kargin (Vy*sokomolek. soyed., 5, 1854, 1963) it was shom that ! 
the vitrification temperature of polymethylmethacrylate (PIMC) registered a sharp | 
‘rise at pressures above 1000 kg/cm - The present investigation studied what effect . 
the plastification of PMMC with 5 and 20% of dibutylphthaiate (DBP) would have on 
the specific volume of the polymer, as related to temperature and pressure. The 
heat expansion of the PMMC polymer, plasticized with 5% DBP, was recorded at con~ 

, stant pressures within a 50-5000 om? range at temperatures up to 350C, as pre- 
sented in Fig. 1 on the Enclosure. As in the case with the nonplasticized PLC 
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"polymer, the V - f curve of the plasticised MBX 
bend between the two straight-lined eections, separa’ 
elastic states. With increased pressure, the V-f 
-. gmaller specific volumes. Similar curves were also 
containing 20% DBP. A oosparison with corresponding 
‘PHMC polymer revealed a lowering of the pressure above 
temperature sete in. This ie explained ty the fect that 
some of the free fal ape within the polymer, which seem 
‘gure of 2000 ke/ Orig. art. has: 6 charts. 
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